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 ORGANIZATION OF VOLUME 11
Volume II of the Great Lakes International Surveillance Plan consists of
several parts, each bound separately. This part contains the Preface and the
Conceptual Framework. The other components, under separate cover, are:
Lake Michigan Surveillance Plan
Lake Huron Surveillance Plan
Lake Erie Surveillance Plan
Niagara River Surveillance Plan
Lake Ontario Surveillance Plan
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St. Lawrence River Surveillance Plan
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If
a
n
y
d
e
f
e
n
s
i
b
l
e
m
e
a
s
u
r
e
m
e
n
t
s
c
h
e
m
e
m
u
s
t
i
n
v
o
l
v
e
l
a
r
g
e
n
u
m
b
e
r
s
o
f
s
a
m
p
l
e
s
.
t
h
e
k
n
o
w
n
s
p
a
t
i
a
l
a
n
d
t
e
m
p
o
r
a
l
v
a
r
i
a
b
i
l
i
t
i
e
s
i
n
t
h
e
s
y
s
t
e
m
a
r
e
t
o
b
e
a
c
c
o
m
m
o
d
a
t
e
d
,
a
s
t
h
e
y
m
u
s
t
b
e
,
t
h
e
n
u
m
b
e
r
o
f
s
a
m
p
l
e
s
n
e
c
e
s
s
a
r
y
t
o
p
r
o
v
i
d
e
a
c
o
n
f
i
d
e
n
t
r
e
p
r
e
s
e
n
t
a
t
i
o
n
o
f
r
e
a
l
c
o
n
d
i
t
i
o
n
s
b
e
c
o
m
e
s
l
a
r
g
e
i
n
d
e
e
d
.
A
t
a
m
o
r
e
b
a
s
i
c
l
e
v
e
l
,
t
h
e
s
i
z
e
o
f
t
h
e
l
a
k
e
s
i
s
a
n
o
b
s
t
a
c
l
e
t
o
e
a
s
y
s
o
l
u
t
i
o
n
s
.
S
c
a
l
e
—
r
e
l
a
t
e
d
p
h
y
s
i
c
a
l
f
a
c
t
o
r
s
m
a
k
e
p
r
e
d
i
c
t
i
o
n
o
f
t
h
e
d
i
s
t
r
i
b
u
t
i
o
n
o
f
m
a
t
e
r
i
a
l
s
w
i
t
h
i
n
t
h
e
l
a
k
e
s
p
a
r
t
i
c
u
l
a
r
l
y
d
i
f
f
i
c
u
l
t
.
T
h
e
f
a
c
t
o
r
o
f
t
i
m
e
i
s
c
l
o
s
e
l
y
r
e
l
a
t
e
d
t
o
t
h
e
p
h
y
s
i
c
a
l
s
i
z
e
o
f
t
h
e
l
a
k
e
s
a
n
d
i
n
t
r
o
d
u
c
e
s
a
n
u
m
b
e
r
o
f
c
o
m
p
l
i
c
a
t
i
o
n
s
a
t
b
o
t
h
t
h
e
p
u
r
e
l
y
s
c
i
e
n
t
i
f
i
c
l
e
v
e
l
a
n
d
a
t
t
h
e
l
e
v
e
l
o
f
s
c
i
e
n
t
i
f
i
c
—
s
o
c
i
o
l
o
g
i
c
a
l
i
n
t
e
r
a
c
t
i
o
n
s
.
I
t
is
a
n
i
m
p
o
r
t
a
n
t
c
o
n
s
i
d
e
r
a
t
i
o
n
b
e
c
a
u
s
e
t
h
e
l
o
n
g
r
e
s
i
d
e
n
c
e
t
i
m
e
o
f
w
a
t
e
r
i
n
t
h
e
l
a
k
e
s
m
e
a
n
s
t
h
a
t
c
e
r
t
a
i
n
t
y
p
e
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o
f
u
n
d
e
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i
r
a
b
l
e
m
a
t
e
r
i
a
l
s
w
i
l
l
t
a
k
e
a
l
o
n
g
t
i
m
e
t
o
f
l
u
s
h
f
r
o
m
t
h
e
s
y
s
t
e
m
o
n
c
e
t
h
e
y
a
r
e
i
n
t
r
o
d
u
c
e
d
.
T
h
e
f
u
l
l
e
f
f
e
c
t
o
f
c
e
r
t
a
i
n
t
y
p
e
s
o
f
e
n
v
i
r
o
n
m
e
n
t
a
l
i
n
s
u
l
t
m
a
y
n
o
t
b
e
c
o
m
e
e
v
i
d
e
n
t
u
n
t
i
l
d
e
c
a
d
e
s
h
a
v
e
p
a
s
s
e
d
.
T
i
m
e
h
a
s
b
e
e
n
a
n
e
g
l
e
c
t
e
d
d
i
m
e
n
s
i
o
n
i
n
e
c
o
l
o
g
i
c
a
l
s
t
u
d
i
e
s
a
n
d
m
a
n
a
g
e
m
e
n
t
c
o
n
s
i
d
e
r
a
—
t
i
o
n
s
i
n
t
h
e
G
r
e
a
t
L
a
k
e
s
.
A
l
t
h
o
u
g
h
s
e
v
e
r
e
p
o
l
l
u
t
i
o
n
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
i
s
p
o
p
u
l
a
r
l
y
c
o
n
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e
i
v
e
d
a
s
a
r
e
l
a
t
i
v
e
l
y
r
e
c
e
n
t
p
h
e
n
o
m
e
n
o
n
,
t
h
i
s
i
m
p
r
e
s
s
i
o
n
i
s
g
r
o
s
s
l
y
m
i
s
t
a
k
e
n
.
D
o
c
u
m
e
n
t
e
d
p
o
l
l
u
t
i
o
n
e
p
i
s
o
d
e
s
i
n
v
o
l
v
i
n
g
d
i
r
e
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t
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h
r
e
a
t
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t
o
h
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m
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h
o
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d
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t
l
e
a
s
t
a
s
e
a
r
l
y
a
s
l
8
7
0
.
M
a
n
y
v
a
l
u
e
d
f
i
s
h
s
t
o
c
k
s
w
e
r
e
s
e
v
e
r
e
l
y
a
f
f
e
c
t
e
d
,
a
n
d
i
n
s
o
m
e
c
a
s
e
s
d
e
s
t
r
o
y
e
d
,
b
y
t
h
e
b
e
g
i
n
n
i
n
g
o
f
t
h
e
p
r
e
s
e
n
t
c
e
n
t
u
r
y
.
G
r
a
p
h
i
c
a
c
c
o
u
n
t
s
o
f
g
r
o
s
s
p
o
l
l
u
t
i
o
n
o
f
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h
e
l
o
w
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r
l
a
k
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s
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u
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g
t
h
e
l
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s
a
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5
d
e
s
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r
i
b
e
c
o
n
d
i
t
i
o
n
s
w
h
i
c
h
w
o
u
l
d
b
e
c
o
n
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i
d
e
r
e
d
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o
m
p
l
e
t
e
l
y
i
n
t
o
l
e
r
a
b
l
e
t
o
d
a
y
.
A
n
a
p
p
r
e
c
i
a
t
i
o
n
o
f
t
h
e
e
f
f
e
c
t
s
o
f
t
h
e
s
e
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o
n
d
i
t
i
o
n
s
u
p
o
n
s
o
m
e
s
e
g
m
e
n
t
o
f
s
o
c
i
e
t
y
‘
s
a
e
s
t
h
e
t
i
c
v
a
l
u
e
s
,
a
n
d
i
n
d
i
r
e
c
t
l
y
u
p
o
n
t
h
e
i
r
l
i
v
e
l
i
h
o
o
d
,
c
a
n
b
e
o
b
t
a
i
n
e
d
b
y
t
r
e
n
d
s
i
n
r
e
a
l
v
a
l
u
e
o
f
s
h
o
r
e
l
i
n
e
p
r
o
p
e
r
t
y
i
n
a
r
e
a
s
I
n
d
e
e
d
,
p
e
r
h
a
p
s
t
h
e
g
r
e
a
t
e
s
t
r
e
a
l
a
d
v
a
n
c
e
c
o
m
p
a
r
i
s
o
n
o
f
t
h
e
levels of effect.
s
o
l
u
t
i
o
n
s
o
f
p
r
o
b
l
e
m
s
in
t
h
e
G
r
e
a
t
L
a
k
e
s
h
a
s
b
e
e
n
t
h
e
s
u
f
f
e
r
i
n
g
v
a
r
i
o
u
s
t
o
w
a
r
d
s
r
e
a
l
i
s
t
i
c
.
e
m
e
r
g
e
n
c
e
of
an
a
p
p
r
e
c
i
a
t
i
o
n
of
t
h
e
i
m
p
o
r
t
a
n
c
e
of
t
i
m
e
s
c
a
l
e
.
G
i
v
e
n
t
h
e
s
e
c
o
n
s
i
d
e
r
a
t
i
o
n
s
,
i
t
i
s
i
n
d
e
e
d
u
n
f
o
r
t
u
n
a
t
e
t
h
a
t
b
o
t
h
i
n
d
i
v
i
d
u
a
l
s
a
n
d
s
o
c
i
e
t
y
f
i
n
d
i
t
d
i
f
f
i
c
u
l
t
t
o
d
e
a
l
w
i
t
h
p
r
o
b
l
e
m
s
w
h
i
c
h
o
p
e
r
a
t
e
o
n
l
o
n
g
t
i
m
e
s
c
a
l
e
s
.
T
h
e
f
o
c
u
s
o
n
a
n
y
p
a
r
t
i
c
u
l
a
r
i
s
s
u
e
s
e
e
m
s
t
o
o
p
e
r
a
t
e
b
e
t
w
e
e
n
t
h
e
l
o
w
e
r
b
o
u
n
d
o
f
o
n
e
t
e
r
m
o
f
p
o
l
i
t
i
c
a
l
o
f
f
i
c
e
a
n
d
t
h
e
u
p
p
e
r
b
o
u
n
d
o
f
a
l
i
f
e
t
i
m
e
.
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u
r
s
e
f
r
o
m
p
r
o
b
l
e
m
d
i
s
c
o
v
e
r
y
t
o
p
u
b
l
i
c
a
w
a
r
e
n
e
s
s
t
o
e
v
e
n
t
u
a
l
c
o
r
r
e
c
t
i
V
e
a
c
t
i
o
n
a
n
d
e
v
a
l
u
a
t
i
o
n
of
r
e
s
u
l
t
s
,
o
n
e
m
i
g
h
t
c
o
n
j
e
c
t
u
r
e
t
h
a
t
t
h
e
l
o
w
e
r
b
o
u
n
d
is
a
l
w
a
y
s
e
x
c
e
e
d
e
da
n
d
t
h
e
u
p
p
e
r
is
l
i
k
e
l
y
t
o
be
.
In
a
d
d
i
t
i
o
n
,
t
h
e
r
e
h
a
v
e
b
e
e
n
w
i
d
e
f
l
u
c
t
u
a
t
i
o
n
s
in
p
u
b
l
i
c
a
w
a
r
e
n
e
s
s
o
f
p
r
o
b
l
e
m
s
i
n
t
h
e
G
r
e
a
t
L
a
k
e
s
a
n
d
i
n
s
t
i
t
u
t
i
o
n
a
l
w
i
l
l
i
n
g
n
e
s
s
t
o
a
p
p
l
y
r
e
s
o
u
r
c
e
s
t
o
t
h
e
i
r
s
o
l
u
t
i
o
n
.
A
n
y
s
u
r
v
e
i
l
l
a
n
c
e
s
c
h
e
m
e
m
u
s
t
h
a
v
e
l
o
n
g
e
v
i
t
y
i
n
c
o
r
p
o
r
a
t
e
d
a
s
a
b
a
s
i
c
if
n
o
t
m
o
s
t
,
e
f
f
e
c
t
i
v
e
m
a
n
a
g
e
m
e
n
t
a
c
t
i
o
n
s
w
h
i
c
h
h
a
v
e
b
e
e
n
e in some
p
r
i
n
c
i
p
l
e
.
M
a
n
y
,
t
a
k
e
n
w
e
r
e
p
r
e
d
i
c
a
t
e
d
o
n
t
h
e
e
x
i
s
t
e
n
c
e
of
a
l
o
n
g
—
t
e
r
m
r
e
c
o
r
d
of
c
h
a
n
g
p
r
o
p
e
r
t
y
o
f
t
h
e
s
y
s
t
e
m
.
I
n
m
a
n
y
c
a
s
e
s
t
h
e
r
e
c
o
r
d
s
a
v
a
i
l
a
b
l
e
w
e
r
e
n
o
t
i
n
t
e
n
d
e
d
a
s
a
s
u
r
v
e
i
l
l
a
n
c
e
t
o
o
l
,
a
n
d
i
n
m
a
n
y
c
a
s
e
s
t
h
e
y
a
r
e
s
e
r
i
o
u
s
l
y
f
l
a
w
e
d
.
N
o
n
e
t
h
e
l
e
s
s
,
a
n
y
t
y
p
e
of
c
o
n
s
i
s
t
e
n
t
l
o
n
g
-
t
e
r
m
r
e
c
o
r
d
is
h
i
g
h
l
y
v
a
l
u
a
b
l
e
.
M
o
r
e
o
v
e
r
,
g
r
e
a
t
i
m
p
r
o
v
e
m
e
n
t
s
i
n
u
t
i
l
i
t
y
c
o
u
l
d
b
e
m
a
d
e
b
y
i
n
c
r
e
a
s
i
n
g
t
h
e
q
u
a
l
i
t
y
o
f
s
u
c
h
r
e
c
o
r
d
s
.
H
i
s
t
o
r
y
h
a
s
s
h
o
w
n
t
h
a
t
t
h
i
s
m
e
a
n
s
a
d
o
p
t
i
o
n
o
f
t
h
e
b
e
s
t
a
v
a
i
l
a
b
l
e
m
e
t
h
o
d
s
o
f
t
h
e
d
a
y
.
A
l
l
t
o
o
o
f
t
e
n
p
o
t
e
n
t
i
a
l
l
y
v
a
l
u
a
b
l
e
r
e
c
o
r
d
s
h
a
v
e
b
e
e
n
r
e
n
d
e
r
e
d
l
e
s
s
u
s
e
f
u
l
b
y
b
l
i
n
d
a
d
h
e
r
e
n
c
e
t
o
s
o
m
e
p
r
e
s
c
r
i
b
e
d
s
t
a
n
d
a
r
d
m
e
t
h
o
d
l
o
n
g
a
f
t
e
r
i
t
w
a
s
s
u
p
e
r
s
e
d
e
d
b
y
b
e
t
t
e
r
t
e
c
h
n
i
q
u
e
s
.
T
h
e
c
o
r
o
l
l
a
r
y
o
f
t
h
i
s
i
s
t
h
a
t
v
o
u
c
h
e
r
s
a
m
p
l
e
s
s
h
o
u
l
d
b
e
p
r
e
s
e
r
v
e
d
,
i
f
a
t
a
l
l
p
o
s
s
i
b
l
e
,
f
o
r
f
u
t
u
r
e
v
e
r
i
f
i
c
a
t
i
o
n
a
n
d
,
if
n
e
c
e
s
s
a
r
y
,
r
e
i
n
t
e
r
p
r
e
t
a
t
i
o
n
.
T
h
i
s
P
l
a
n
h
a
s
b
e
e
n
o
e
v
e
l
o
p
e
d
b
y
t
h
e
S
u
r
v
e
i
l
l
a
n
c
e
W
o
r
k
G
r
o
u
p
a
s
t
h
e
m
i
n
i
m
u
m
m
o
n
i
t
o
r
i
n
g
a
n
d
s
u
r
v
e
i
l
l
a
n
c
e
a
c
t
i
v
i
t
i
e
s
n
e
c
e
s
s
a
r
y
a
n
d
s
u
f
f
i
c
i
e
n
t
t
o
m
e
e
t
t
h
e
r
e
q
u
i
r
e
m
e
n
t
s
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
W
a
t
e
r
Q
u
a
l
i
t
y
A
g
r
e
e
m
e
n
t
.
T
h
e
P
l
a
n
w
h
i
c
h
f
o
l
l
o
w
s
i
d
e
n
t
i
f
i
e
s
t
h
e
l
e
v
e
l
o
f
a
c
t
i
v
i
t
y
r
e
q
u
i
r
e
d
t
o
e
n
s
u
r
e
t
h
a
t
t
h
e
g
o
a
l
s
a
n
d
o
b
j
e
c
t
i
v
e
s
e
s
t
a
b
l
i
s
h
e
d
a
r
e
m
e
t
.
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S
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h
an
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m
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t
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p
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g
r
e
s
s
in
m
e
e
t
i
n
g
A
g
r
e
e
m
e
n
t
o
b
j
e
c
t
i
v
e
s
,
a
n
d
t
o
p
r
o
v
i
d
e
g
u
i
d
a
n
c
e
in
t
h
e
d
e
v
e
l
o
p
m
e
n
t
of
F
u
t
u
r
e
p
r
o
g
r
a
m
s
f
o
r
t
h
e
e
n
h
a
n
c
e
m
e
n
t
a
n
d
p
r
o
t
e
c
t
i
o
n
of
t
h
e
L
a
k
e
H
u
r
o
n
e
c
o
s
y
s
t
e
m
.
T
h
e
G
r
e
a
t
L
a
k
e
s
I
n
t
e
r
n
a
t
i
o
n
a
l
S
u
r
v
e
i
l
l
a
n
c
e
P
l
a
n
(
G
L
I
S
P
)
,
r
e
l
e
a
s
e
d
b
y
t
h
e
W
a
t
e
r
Q
u
a
l
i
t
y
B
o
a
r
d
in
l
9
8
0
,
c
a
l
l
e
d
f
o
r
b
o
t
h
an
a
n
n
u
a
l
s
u
r
v
e
i
l
l
a
n
c
e
a
n
d
m
o
n
i
t
o
r
i
n
g
c
o
m
p
o
n
e
n
t
f
o
r
e
a
c
h
l
a
k
e
an
d
c
o
n
n
e
c
t
i
n
g
c
h
a
n
n
e
l
,
p
l
u
s
a
p
e
r
i
o
d
i
c
i
n
t
e
n
s
i
v
e
c
o
m
p
o
n
e
n
t
w
h
i
c
h
w
o
u
l
d
f
o
c
u
s
on
a
p
a
r
t
i
c
u
l
a
r
l
a
k
e
o
r
c
h
a
n
n
e
l
.
T
h
e
a
n
n
u
a
l
p
r
o
g
r
a
m
w
a
s
d
e
s
i
g
n
e
d
p
r
i
n
c
i
p
a
l
l
y
t
o
a
s
s
e
s
s
c
h
a
n
g
e
s
a
n
d
t
r
e
n
d
s
,
d
e
t
e
c
t
e
m
e
r
g
i
n
g
p
r
o
b
l
e
m
s
,
a
n
d
e
s
t
a
b
l
i
s
h
c
o
m
p
l
i
a
n
c
e
w
i
t
h
w
a
t
e
r
q
u
a
l
i
t
y
o
b
j
e
c
t
i
v
e
s
.
T
h
e
i
n
t
e
n
s
i
v
e
p
r
o
g
r
a
m
wa
s
d
e
s
i
g
n
e
d
to
p
r
o
v
i
d
e
f
o
r
a
c
o
m
p
r
e
h
e
n
s
i
v
e
,
i
n
t
e
g
r
a
t
e
d
s
t
a
t
e
—
o
f
-
t
h
e
—
l
a
k
e
a
s
s
e
s
s
m
e
n
t
.
B
e
c
a
u
s
e
of
t
h
e
s
i
z
e
of
t
h
e
l
a
k
e
s
,
l
o
n
g
—
t
e
r
m
c
h
a
n
g
e
s
in
w
a
t
e
r
q
u
a
l
i
t
y
o
c
c
u
r
s
l
o
w
l
y
.
T
h
e
r
e
f
o
r
e
,
t
h
e
p
r
o
g
r
a
m
s
u
n
d
e
r
G
L
I
S
P
w
e
r
e
t
o
f
o
l
l
o
w
a
n
i
n
e
—
y
e
a
r
c
y
c
l
e
,
t
h
e
f
i
r
s
t
of
w
h
i
c
h
w
a
s
c
o
n
c
l
u
d
e
d
w
i
t
h
t
h
e
i
n
t
e
n
s
i
v
e
s
u
r
v
e
y
c
o
n
d
u
c
t
e
d
on
L
a
k
e
S
u
p
e
r
i
o
r
i
n
1
9
8
3
.
S
i
n
c
e
t
h
e
d
e
v
e
l
o
p
m
e
n
t
of
G
L
I
S
P
,
t
h
e
r
e
v
i
e
w
of
a
c
c
u
m
u
l
a
t
e
d
d
a
t
a
h
a
s
i
d
e
n
t
i
f
i
e
d
a
n
e
e
d
t
o
m
o
d
i
f
y
t
h
e
s
u
r
v
e
i
l
l
a
n
c
e
s
t
r
a
t
e
g
i
e
s
in
o
r
d
e
r
t
o
m
o
r
e
e
f
f
e
c
t
i
v
e
l
y
a
d
d
r
e
s
s
c
u
r
r
e
n
t
G
r
e
a
t
L
a
k
e
s
w
a
t
e
r
q
u
a
l
i
t
y
i
s
s
u
e
s
a
n
d
p
r
o
b
l
e
m
s
.
T
h
i
s
n
e
e
d
f
o
r
m
o
d
i
f
i
c
a
t
i
o
n
a
l
s
o
r
e
f
l
e
c
t
s
t
h
e
c
h
a
n
g
e
s
i
n
p
r
o
g
r
a
m
e
m
p
h
a
s
i
s
t
o
w
a
r
d
t
o
x
i
c
s
u
b
s
t
a
n
c
e
s
,
e
s
p
e
c
i
a
l
l
y
a
c
c
u
m
u
l
a
t
i
o
n
in
s
e
d
i
m
e
n
t
a
n
d
f
i
s
h
,
a
n
d
i
n
t
h
e
t
h
i
n
k
i
n
g
o
f
t
h
e
W
a
t
e
r
Q
u
a
l
i
t
y
B
o
a
r
d
a
n
d
t
h
e
I
n
t
e
r
n
a
t
i
o
n
a
l
J
o
i
n
t
C
o
m
m
i
s
s
i
o
n
c
o
m
m
u
n
i
t
i
e
s
a
s
a
w
h
o
l
e
t
o
w
a
r
d
s
s
u
r
v
e
i
l
l
a
n
c
e
,
i
.
e
.
t
h
a
t
s
u
r
v
e
i
l
l
a
n
c
e
a
n
d
m
o
n
i
t
o
r
i
n
g
m
u
s
t
e
m
b
r
a
c
e
t
h
e
e
c
o
s
y
s
t
e
m
a
p
p
r
o
a
c
h
.
T
h
e
s
p
e
c
i
f
i
c
r
e
q
u
i
r
e
m
e
n
t
s
f
o
r
s
u
r
v
e
i
l
l
a
n
c
e
a
n
d
m
o
n
i
t
o
r
i
n
g
a
c
t
i
v
i
t
i
e
s
a
r
e
o
u
t
l
i
n
e
d
i
n
A
n
n
e
x
e
s
ll
a
n
d
l
2
a
n
d
t
h
e
S
u
p
p
l
e
m
e
n
t
t
o
A
n
n
e
x
3
o
f
t
h
e
A
g
r
e
e
m
e
n
t
.
T
h
e
p
u
r
p
o
s
e
s
o
f
t
h
e
s
e
a
c
t
i
v
i
t
i
e
s
a
r
e
:
l. Compliance —
To
as
se
ss
th
e
de
gr
ee
to
wh
ic
h
ju
ri
sd
ic
ti
on
al
co
nt
ro
l
requirements are being met.
2.
Ac
hi
ev
em
en
t
of
ge
ne
ra
l
an
d
sp
ec
if
ic
ob
je
ct
iv
es
gi
ve
n
in
An
ne
x
l
of
the Agreement ~
To
pr
ov
id
e
de
fi
ni
ti
ve
in
fo
rm
at
io
n
on
th
e
lo
ca
ti
on
,
se
ve
ri
ty
,
ar
ea
l
or
vo
lu
me
ex
te
nt
,
fr
eq
ue
nc
y,
an
d
du
ra
ti
on
of
no
n—
ac
hi
ev
em
en
t
of
th
e
ob
je
ct
iv
es
,
as
a
ba
si
s
fo
r
de
te
rm
in
in
g
th
e
ne
ed
fo
r
mo
re
st
ri
ng
en
t
co
nt
ro
l
re
qu
ir
em
en
ts
.
3.
Ev
al
ua
ti
on
of
wa
te
r
qu
al
it
y
tr
en
ds
-
To
pr
ov
id
e
in
fo
rm
at
io
n
fo
r
me
as
ur
in
g
lo
ca
l
an
d
wh
ol
e
la
ke
re
sp
on
se
to
co
nt
ro
l
me
as
ur
es
us
in
g
tr
en
d
an
al
ys
es
an
d
ca
us
e/
ef
fe
ct
re
la
ti
on
sh
ip
s,
an
d
to
pr
ov
id
e
in
fo
rm
at
io
n
wh
ic
h
wi
ll
as
si
st
in
th
e
de
ve
lo
pm
en
t
an
d
ap
pl
ic
at
io
n
of
pr
ed
ic
ti
ve
te
ch
ni
qu
es
fo
r
as
se
ss
in
g
im
pa
ct
of
ne
w
de
ve
lo
pm
en
ts
an
d
po
ll
ut
io
n
so
ur
ce
s.
Th
e
re
su
lt
s
of
wa
te
r
qu
al
it
y
ev
al
ua
ti
on
s
will be used for:
As
se
ss
in
g
th
e
ef
fe
ct
iv
en
es
s
of
re
me
di
al
an
d
pr
ev
en
ta
ti
ve
me
as
ur
es
an
d
id
en
ti
fy
in
g
th
e
ne
ed
fo
r
im
pr
ov
ed
po
ll
ut
io
n
control.
As
se
ss
in
g
en
fo
rc
em
en
t
an
d
ma
na
ge
me
nt
st
ra
te
gi
es
,
an
d
id
en
ti
fy
in
g
th
e
ne
ed
fo
r
fu
rt
he
r
te
ch
no
lo
gy
de
ve
lo
pm
en
t
an
d
research activities.
Th
is
in
or
de
r
to
ob
ta
in
gu
id
an
ce
fo
r
th
e
de
ve
lo
pm
en
t
of
fu
tu
re
pr
og
ra
ms
fo
r
th
e
pr
ot
ec
ti
on
an
d
en
ha
nc
em
en
t
of
th
e
Gr
ea
t
La
ke
s
ecosystem.
4.
Id
en
ti
fi
ca
ti
on
of
em
er
gi
ng
pr
ob
le
ms
—
To
de
te
rm
in
e
th
e
pr
es
en
ce
of
ne
w
or
hi
th
er
to
un
de
te
ct
ed
pr
ob
le
ms
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ec
os
ys
te
m,
le
ad
in
g
to
th
e
de
ve
lo
pm
en
t
an
d
im
pl
em
en
ta
ti
on
of
ap
pr
op
ri
at
e
po
ll
ut
io
n
co
nt
ro
l
me
as
ur
es
.
 l
.
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.
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.
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An
ne
x
l2
st
at
es
in
pa
rt
th
at
mo
ni
to
ri
ng
an
d
re
se
ar
ch
sh
ou
ld
be
es
ta
bl
is
he
d
at
a
le
ve
l
su
ff
ic
ie
nt
to
id
en
ti
fy
:
l.
Te
mp
or
al
an
d
sp
at
ia
l
tr
en
ds
in
co
nc
en
tr
at
io
n
of
pe
rs
is
te
nt
to
xi
c
su
bs
ta
nc
es
an
d
ot
he
r
su
bs
ta
nc
es
kn
ow
n
to
be
pr
es
en
t
in
bi
ot
a
an
d
se
di
me
nt
of
th
e
Gr
ea
t
La
ke
s,
2.
Th
e
im
pa
ct
of
pe
rs
is
te
nt
to
xi
c
su
bs
ta
nc
es
on
th
e
he
al
th
of
hu
ma
ns
an
d
th
e
qu
al
it
y
an
d
he
al
th
of
li
vi
ng
aq
ua
ti
c
sy
st
em
s,
3.
So
ur
ce
s
of
in
pu
t
of
pe
rs
is
te
nt
to
xi
c
su
bs
ta
nc
es
,
an
d
4.
Th
e
pr
es
en
ce
of
pr
ev
io
us
ly
un
id
en
ti
fi
ed
pe
rs
is
te
nt
to
xi
c
su
bs
ta
nc
es
.
Th
e
Ag
re
em
en
t
ca
ll
s
fo
r
th
e
de
ve
lo
pm
en
t
an
d
im
pl
em
en
ta
ti
on
of
a
jo
in
t
su
rv
ei
ll
an
ce
an
d
mo
ni
to
ri
ng
pr
og
ra
m
sp
ec
if
ic
al
ly
to
in
cl
ud
e
ba
se
li
ne
da
ta
co
ll
ec
ti
on
,
sa
mp
le
an
al
ys
is
,
ev
al
ua
ti
on
,
an
d
qu
al
it
y
as
su
ra
nc
e
pr
og
ra
ms
(i
nc
lu
di
ng
st
an
da
rd
sa
mc
li
ng
an
d
an
al
yt
ic
al
me
th
od
ol
og
y,
in
te
r—
la
bo
ra
to
ry
co
mp
ar
is
on
s,
an
d
co
mp
at
ib
le
da
ta
ma
na
ge
me
nt
)
to
al
lo
w
as
se
ss
me
nt
s
of
:
l.
In
pu
ts
fr
om
tr
ib
ut
ar
ie
s,
po
in
t
so
ur
ce
di
sc
ha
rg
es
,
at
mo
sp
he
re
,
an
d
connecting channels
2.
wh
ol
e
la
ke
da
"'
in
cl
ud
in
g
th
at
fo
r
ne
ar
sh
or
e
ar
ea
s
(s
uc
h
as
ha
rb
ou
rs
L:
an
d
em
ba
ym
en
ts
,
ge
ne
ra
l
sh
or
el
in
e
an
d
Cl
ad
op
ho
ra
gr
ow
th
ar
ea
s)
,
op
en
wa
te
rs
of
th
e
la
ke
s,
fi
sh
co
nt
am
in
an
ts
,
an
d
wi
ld
li
fe
co
nt
am
in
an
ts
an
d
3.
Ou
tf
lo
ws
in
cl
ud
in
g
co
nn
ec
ti
ng
ch
an
ne
ls
,
wa
te
r
in
ta
ke
s,
an
d
ou
tl
et
s.
Th
e
Su
pp
le
me
nt
to
An
ne
x
3
al
so
re
qu
ir
es
th
e
Pa
rt
ie
s
“t
o
de
ve
lo
p
an
d
im
pl
em
en
t
su
rv
ei
ll
an
ce
an
d
mo
ni
to
ri
ng
me
as
ur
es
to
de
te
rm
in
e
th
e
pr
og
re
ss
of
th
e
ph
os
ph
or
us
lo
ad
re
du
ct
io
n
pl
an
s
fo
r
th
e
Lo
we
r
La
ke
s.
..
.
Th
es
e
me
as
ur
es
wi
ll
in
cl
ud
e
an
in
ve
nt
or
y
of
ar
ea
s
tr
ea
te
d,
wa
te
rs
he
d
mo
de
ll
in
g,
an
d
im
pr
ov
ed
me
as
ur
em
en
t
of
tr
ib
ut
ar
y
lo
ad
in
gs
to
th
e
Lo
we
r
La
ke
s
fo
r
th
e
pu
rp
os
e
of
|
pr
ov
id
in
g
im
pr
ov
ed
no
nw
po
in
t
so
ur
ce
lo
ad
in
g
es
ti
ma
te
s.
..
J
 Th
e
In
te
rn
at
io
na
l
Jo
in
t
Co
mm
is
si
on
,
th
e
Gr
ea
t
La
ke
s
Fi
sh
er
y
Co
mm
is
si
on
,
an
d
th
e
l2
as
so
ci
at
ed
st
at
e,
pr
ov
in
ci
al
,
an
d
fe
de
ra
l
Gr
ea
t
La
ke
s
re
so
ur
ce
ag
en
ci
es
ar
e
co
mm
it
te
d
to
th
e
ec
os
ys
te
m
ap
pr
oa
ch
fo
r
th
e
re
so
lu
ti
on
of
wa
te
r
qu
al
it
y
an
d
ot
he
r
ma
jo
r
Gr
ea
t
La
ke
s
is
su
es
.
Th
is
me
an
s
th
at
su
rv
ei
ll
an
ce
mu
st
be
co
me
ho
li
st
ic
.
Th
e
id
ea
l
pr
od
uc
t
fr
om
su
ch
a
ho
li
st
ic
pr
og
ra
m
on
th
e
Gr
ea
t
La
ke
s
wi
ll
be
a
co
he
re
nt
an
nu
al
as
se
ss
me
nt
of
th
e
he
al
th
of
th
e
sy
st
em
.
Th
e
ec
os
ys
te
m
ap
pr
oa
ch
re
qu
ir
es
a
ch
an
ge
in
fo
cu
s,
ra
th
er
th
an
a
ch
an
ge
in
me
th
od
ol
og
y.
No
ma
jo
r
ch
an
ge
is
an
ti
ci
pa
te
d
in
th
e
ba
si
c
sa
mp
li
ng
an
d
an
al
ys
is
te
ch
ni
qu
es
.
Wh
at
is
re
qu
ir
ed
is
co
or
di
na
ti
on
at
th
e
pl
an
ni
ng
,
im
pl
em
en
ta
ti
on
,
an
d
re
po
rt
in
g
le
ve
ls
in
or
de
r
to
li
nk
ap
pr
op
ri
at
e
su
rv
ei
ll
an
ce
co
mp
on
en
ts
.
Th
is
wi
ll
en
ta
il
se
le
ct
io
n
of
co
mm
on
sa
mp
li
ng
si
te
s,
sa
mp
li
ng
sc
he
du
le
s,
an
d
da
ta
co
ll
ec
ti
on
ta
rg
et
s,
an
d
wi
ll
ne
ce
ss
it
at
e
co
mp
at
ib
le
da
ta
re
co
rd
in
g
an
d
st
or
ag
e.
Th
e
su
mm
ar
iz
at
io
n
pr
oc
es
s
wi
ll
al
so
re
qu
ir
e
us
e
of
co
mm
on
du
e
da
te
s
an
d
us
e
of
st
an
da
rd
te
rm
s
to
li
nk
wa
te
r
qu
al
it
y
an
d
th
e
status of the ecosystem.
Th
e
Gr
ea
t
La
ke
s
ec
os
ys
te
m
co
ns
is
ts
of
th
e
ph
ys
ic
al
ha
bi
ta
t
an
d
th
e
as
so
ci
at
ed
bi
ot
a.
To
pr
op
er
ly
ma
na
ge
th
e
la
ke
,
in
or
de
r
to
at
ta
in
th
e
Ag
re
em
en
t
ob
je
ct
iv
es
,
it
is
es
se
nt
ia
l
to
re
co
gn
iz
e
th
at
ha
bi
ta
t
an
d
th
e
la
ke
s
ar
e
sy
no
ny
mo
us
an
d,
wh
en
bi
ot
a
(i
nc
lu
di
ng
hu
ma
ns
)
ar
e
ad
de
d
to
th
at
ha
bi
ta
t,
th
e
la
ke
wi
de
ec
os
ys
te
m
is
pr
es
en
te
d.
A
la
rg
e
nu
mb
er
of
in
te
gr
at
ed
fa
ct
or
s
de
te
rm
in
e
th
e
ha
bi
ta
t
an
d
ch
an
ge
s
th
er
ei
n.
Th
e
in
di
vi
du
al
ch
ap
te
rs
of
th
is
Pl
an
ar
e
de
si
gn
ed
to
me
as
ur
e
ce
rt
ai
n
of
th
es
e
fa
ct
or
s
an
d
ch
an
ge
s,
i.
e.
th
ey
se
rv
e
as
bu
il
di
ng
bl
oc
ks
to
re
ac
h
a
goal or goals.
Co
ll
ec
ti
ve
ly
,
th
e
va
ri
ou
s
su
rv
ei
ll
an
ce
co
mp
on
en
ts
ar
e
al
so
so
me
of
th
e
ma
jo
r
co
mp
on
en
ts
of
th
e
ha
bi
ta
t
(e
co
sy
st
em
).
Ha
bi
ta
t
an
d
it
s
qu
al
it
y
an
d
qu
an
ti
ty
pr
ov
id
e
th
e
co
mm
on
li
nk
ag
e
fo
r
th
e
co
mp
on
en
ts
of
th
is
Su
rv
ei
ll
an
ce
Pl
an
.
Th
e
qu
al
it
y
of
th
e
ha
bi
ta
t,
in
cl
ud
in
g
th
e
qu
al
it
y
of
hu
ma
n
li
fe
de
pe
nd
en
t
on
it
,
ca
n
be
de
sc
ri
be
d
di
re
ct
ly
by
th
e
wa
te
r
qu
al
it
y
an
d
th
e
ab
un
da
nc
e
an
d
va
ri
et
y
of
th
e
as
so
ci
at
ed
bi
ot
a.
Wh
il
e
th
e
co
mm
on
qu
es
ti
on
s
as
ke
d
ar
e
or
ie
nt
ed
to
wa
rd
s
hu
ma
n
sa
fe
ty
an
d
he
al
th
,
i.
e.
is
th
e
wa
te
r
sa
fe
to
dr
in
k
or
sw
im
in
,
ar
e
th
e
fi
sh
sa
fe
to
ea
t,
mo
re
su
bt
le
co
nc
er
ns
ab
ou
t
_3..
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I
I
eco
sys
tem
int
egr
ity
mus
t
als
o
be
the
foc
us
of
the
se
sur
vei
lla
nce
pla
ns.
Whi
le
hum
an
hea
lth
con
sid
era
tio
ns
are
add
res
sed
by
the
pla
ns,
for
exa
mpl
e t
he
spo
rt
fis
h c
ont
ami
nan
t c
omp
one
nts
and
the
bea
ch
sur
vei
lla
nce
com
pon
ent
s,
the
leve
l
of
dis
cus
sio
n i
n e
ach
of
the
pla
ns
var
ies
.
Lak
e O
nta
rio
, t
he
Nia
gar
a &
St.
Lawr
ence
Rive
rs
have
more
emph
asis
on h
uman
heal
th t
han
the
plan
s f
or t
he
uppe
r la
kes.
This
refl
ects
the
leve
l of
impa
ct t
o th
ose
regi
ons
and
the
resu
ltin
g l
evel
of c
once
rn f
rom
huma
n ac
tivi
ty,
part
icul
arly
the
impa
cts
of
tox
ic
sub
sta
nce
s.
Fur
the
rmo
re,
the
pla
ns
are
pri
mar
ily
ori
ent
ed
tow
ard
prot
ecti
ng t
he a
quat
ic
ecos
yste
m an
d, t
here
fore
, d
o no
t in
clud
e fo
r ex
ampl
e
the
vari
ous
drin
king
wate
r mo
nito
ring
prog
rams
esta
blis
hed
by t
he j
uris
dic—
tion
s.
Fina
lly,
the
basi
c pr
emis
e is
acce
pted
that
if t
hose
comp
onen
ts o
f th
e
biot
a in
tima
tely
and
dire
ctly
asso
ciat
ed w
ith
the
wate
rs o
f th
e Gr
eat
Lake
s
are
prot
ecte
d,
then
huma
ns w
ill
also
be p
rote
cted
and
that
thos
e co
mpon
ents
of
the
bio
ta
wil
l a
lso
ind
ica
te
imp
act
soo
ner
tha
n h
uma
n p
opu
lat
ion
s f
rom
degraded water quality.
In p
repa
ring
this
ecos
yste
m su
rvei
llan
ce
plan
with
its
emph
asis
on
ant
hro
pog
eni
c s
tre
sse
s,
the
fol
low
ing
que
sti
ons
wer
e c
ons
ide
red
:
1. What is the present condition of the ecosystem?
2.
Wha
t w
as
the
his
tor
ic
con
dit
ion
of
the
eco
sys
tem
?
,
3.
Hav
e t
he
obj
ect
ive
s o
f t
he
Gre
at
Lak
es
Wat
er
Qua
lit
y A
gre
eme
nt
bee
n
altered?
Thi
s S
urv
eil
lan
ce
Pla
n h
as
bee
n d
eve
lop
ed
to
hel
p a
nsw
er
the
se
que
sti
ons
.
At
the
out
set
, t
his
Pla
n r
epr
ese
nts
an
att
emp
t t
o i
nte
gra
te
the
nec
ess
ary
com
pon
ent
s,
wit
h
the
aim
of
ach
iev
ing
gre
atl
y i
mpr
ove
d d
ata
qua
lit
y a
nd
com
par
abi
lit
y o
ver
the
who
le
of
the
Gre
at
Lak
es.
The
fir
st
req
uir
eme
nt
for
the
ong
oin
g p
rog
ram
is
tha
t p
lan
s b
e e
sta
bli
she
d t
o c
omp
let
e t
his
pro
ces
s o
f
lin
kin
g t
he
com
pon
ent
s f
rom
wat
er
qua
lit
y p
rog
ram
s t
hro
ugh
the
var
iou
s
lev
els
of
the
foo
d c
hai
n.
His
tor
ica
l
dat
a s
eri
es
sho
uld
not
be
aba
ndo
ned
,
sim
ply
to
sat
isf
y t
he
nee
d
for
coo
rdi
nat
ion
and
way
s m
ust
be
fou
nd
to
pha
se
ove
r t
o a
n
eco
sys
tem
per
spe
cti
ve
wit
h m
ini
mal
los
s o
f c
omp
ara
bil
ity
wit
h p
ast
dat
a.
 
 Th
e
se
co
nd
re
qu
ir
em
en
t
is
cr
ea
ti
on
of
an
ev
al
ua
ti
on
pr
oc
es
s
wh
ic
h
wi
ll
me
as
ur
e
pr
og
re
ss
to
wa
rd
s
th
e
ide
al
pr
og
ra
m.
Th
e
th
ir
d
re
qu
ir
em
en
t
is
so
me
as
su
ra
nc
e
of
pr
og
ra
m
co
nt
in
ui
ty
an
d
th
e
in
te
nt
of
th
is
Pl
an
is
to
ma
ke
su
rv
ei
ll
an
ce
ef
fo
rt
s
mo
re
ef
fe
ct
iv
e
in
an
ecosystem sense.
Th
e
da
ta
de
ri
ve
d
fr
om
th
e
co
nd
uc
t
of
th
is
Pl
an
wi
ll
be
us
ed
to
pr
ep
ar
e
pe
ri
od
ic
re
po
rt
s
on
th
e
st
at
us
of
ea
ch
of
th
e
Gr
ea
t
La
ke
s.
Th
e
re
po
rt
s
wi
ll
ad
dr
es
s
th
e
is
su
es
id
en
ti
fi
ed
,
in
te
rm
s
of
th
e
sp
ec
if
ic
co
ns
id
er
at
io
ns
pre
sen
ted
in
eac
h
cha
pte
r
or
pro
gra
m
ele
men
t o
f
the
Pla
n.
The
rep
ort
s
wil
l
be
pr
ep
ar
ed
un
de
r
th
e
au
sp
ic
es
of
th
e
La
ke
Ta
sk
Fo
rc
es
and
th
e
Su
rv
ei
ll
an
ce
Wo
rk
Gr
ou
p
of
th
e
In
te
rn
at
io
na
l
Jo
in
t
Co
mm
is
si
on
's
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Bo
ar
d,
as shown in Figure 2.l.
Th
e
Pl
an
pr
op
os
es
th
at
ce
rt
ai
n
ac
ti
vi
ti
es
be
co
nd
uc
te
d
on
an
on
go
in
g
ba
si
s,
ot
he
rs
an
nu
al
ly
,
an
d
sti
ll
ot
he
r
ac
ti
vi
ti
es
les
s
fr
eq
ue
nt
ly
.
Th
er
ef
or
e,
th
e
co
nt
en
t
of
ea
ch
re
po
rt
wil
l
re
fl
ec
t
th
e
ac
ti
vi
ti
es
co
nd
uc
te
d
du
ri
ng
th
e
re
po
rt
in
g
pe
ri
od
.
Th
e
Su
rv
ei
ll
an
ce
Wo
rk
Gr
ou
p
pr
op
os
es
a
re
gu
la
r
re
po
rt
in
g
sc
he
du
le
of
wo
rk
ac
ti
vi
ti
es
and
el
em
en
ts
at
lZ
—t
o—
TB
mo
nt
h
in
te
rv
al
s
fo
r
in
pu
t
to
th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d'
s
bi
en
ni
al
re
po
rt
s
to
th
e
In
te
rn
at
io
na
l
Jo
in
t
Co
mm
is
si
on
re
ga
rd
in
g
Gr
ea
t
La
ke
s
wa
te
r
qu
al
it
y.
Pe
ri
od
ic
sta
te—
of—
the
—la
ke
rep
ort
s
wil
l
als
o
be
pre
par
ed
at
thr
ee—
to—
fiv
e
yea
r
intervals, as appropriate.
It
sh
ou
ld
al
so
be
em
ph
as
iz
ed
th
at
th
e
pl
an
s
ar
e
no
t
se
en
as
fi
xe
d
or
st
at
ic
do
cu
me
nt
s,
an
d
th
at
th
ey
wi
ll
co
nt
in
ue
to
ev
ol
ve
as
fu
rt
he
r
in
fo
rm
at
io
n
be
co
me
s
av
ai
la
bl
e.
Cu
rr
en
t
ac
ti
vi
ti
es
un
de
rw
ay
are
,
a
re
vi
ew
of
th
e
sa
mp
li
ng
des
ign
for
the
Str
ait
s
of
Mac
kin
ac
and
dev
elo
pme
nt
of
mon
ito
rin
g
tec
hni
que
s
fo
r
ar
ea
s
of
co
nc
er
n.
Th
e
la
tt
er
wi
ll
al
lo
w
th
e
de
ve
lo
pm
en
t
of
de
ta
il
ed
mon
ito
rin
g
for
eac
h
are
a
of
con
cer
n
tha
t w
ill
als
o
be
par
t
of
the
rem
edi
al
ac
ti
on
pl
an
s
fo
r
th
e
ar
ea
s
of
co
nc
er
n.
Si
mi
la
rl
y,
ha
bi
ta
t
mo
ni
to
ri
ng
is
un
de
r
de
ve
lo
pm
en
t
in
co
op
er
at
io
n
wi
th
th
e
Ha
bi
ta
t
Ad
vi
so
ry
Bo
ar
d
of
th
e
Gr
ea
t
La
ke
s
Fi
sh
er
y
Co
mm
is
si
on
.
Th
e
in
di
vi
du
al
La
ke
an
d
Co
nn
ec
ti
ng
Ch
an
ne
ls
Ta
sk
Fo
rc
es
wi
ll
be
re
sp
on
si
bl
e
fo
r
re
vi
ew
in
g
th
e
pl
an
s
an
d
up
da
ti
ng
th
em
as
ne
ce
ss
ar
y
th
ro
ug
h
th
e
Su
rv
ei
ll
an
ce
Wo
rk
Gr
ou
p.
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 A
ke
y
in
gr
ed
ie
nt
to
th
e
su
cc
es
s
of
th
e
Su
rv
ei
ll
an
ce
Pl
an
is
th
at
th
e
da
ta
ge
ne
ra
te
d
wi
th
in
ea
ch
pr
og
ra
m
el
em
en
t
mu
st
be
in
te
rn
al
ly
co
ns
is
te
nt
,
co
mp
ar
ab
le
,
an
d
va
li
d.
In
ad
di
ti
on
,
th
e
da
ta
mu
st
al
so
be
co
mp
ar
ab
le
am
on
g
program elements.
All
en
vi
ro
nm
en
ta
l
me
as
ur
em
en
t
ta
sk
s
mu
st
be
ad
eq
ua
te
ly
co
nc
ei
ve
d,
doc
ume
nte
d,
and
exe
cut
ed
so
tha
t
the
res
ult
ing
dat
a
can
be
use
d
wit
h
a
de
fi
na
bl
e
de
gr
ee
of
co
nf
id
en
ce
.
Th
is
is
es
pe
ci
al
ly
im
po
rt
an
t,
si
nc
e
bo
th
ac
cu
ra
cy
an
d
co
mp
ar
ab
il
it
y
am
on
g
di
ff
er
en
t
da
ta
se
ts
ar
e
re
qu
ir
ed
.
Sou
nd
qua
lit
y
con
tro
l
and
qua
lit
y
ass
ura
nce
pro
ced
ure
s
mus
t
be
an
int
egr
al
pa
rt
of
ea
ch
co
mp
on
en
t
or
su
b—
co
mp
on
en
t
of
th
e
Pla
n.
Un
le
ss
su
ch
pr
oc
ed
ur
es
ar
e
bu
il
t
in
to
th
e
Pl
an
to
de
ve
lo
p,
ad
mi
ni
st
er
,
an
d
ev
al
ua
te
en
vi
ro
nm
en
ta
l
me
as
ur
em
en
t
ta
sk
s,
th
ey
ar
e
on
ly
a
ma
rg
in
al
ly
us
ef
ul
an
d
a
bu
rd
en
so
me
re
qu
ir
em
en
t.
Th
e
de
ta
il
ed
de
sc
ri
pt
io
n
of
QA
/Q
C
fo
r
ea
ch
op
er
at
io
na
l
co
mp
on
en
t
is
ou
tl
in
ed
in
Vo
lu
me
III
,
e.g
.
nu
mb
er
of
re
pl
ic
at
es
,
bl
an
ks
,
st
an
da
rd
s,
vo
uc
he
r
sa
mp
le
s,
etc
.
Ho
we
ve
r,
th
e
ph
il
os
op
hi
ca
l
co
nc
ep
t
an
d
co
ns
id
er
at
io
ns
ar
e
ou
tl
in
ed
he
re
be
ca
us
e
of
th
e
im
po
rt
an
ce
of
th
is
to
th
e
su
cc
es
s
of
th
e
Pl
an
.
Th
e
pu
rp
os
e
of
qu
al
it
y
as
su
ra
nc
e
is
to
id
en
ti
fy
and
co
nt
ro
l
th
os
e
fa
ct
or
s
wh
ic
h
af
fe
ct
th
e
va
li
di
ty
and
th
e
co
mp
ar
ab
il
it
y
of
th
e
da
ta
,
an
d
to
es
ta
bl
is
h
th
e
ac
ce
pt
ab
il
it
y
of
th
e
da
ta
fo
r
use
.
In
dev
elo
pin
g
Qua
lit
y
Ass
ura
nce
,
the
con
sid
era
tio
ns
ide
nti
fie
d
in
Tab
le
2.l
wi
ll
be
ad
dr
es
se
d
in
de
ta
il
in
Vo
lu
me
III
.
Th
e
su
cc
es
sf
ul
de
ve
lo
pm
en
t
an
d
co
nd
uc
t
of
th
e
Pl
an
is
al
so
de
pe
nd
en
t
on
th
e
pr
op
er
ma
na
ge
me
nt
of
th
e
da
ta
an
d
in
fo
rm
at
io
n
wh
ic
h
re
su
lt
fr
om
th
e
la
bo
ra
to
ry
an
al
ys
es
an
d
va
ri
ou
s
ot
he
r
ac
ti
vi
ti
es
co
nd
uc
te
d
as
pa
rt
of
th
is
Pl
an
.
A
pr
oc
ed
ur
e
mu
st
be
in
pl
ac
e
to
ha
nd
le
th
at
da
ta
an
d
in
fo
rm
at
io
n
in
a
ti
me
ly
an
d
co
or
di
na
te
d
fa
sh
io
n,
an
d
th
e
QA
/Q
C
me
ch
an
is
m
mu
st
en
su
re
th
at
da
ta
ha
nd
li
ng
,
da
ta
re
po
rt
in
g,
an
d
st
at
is
ti
ca
l
an
al
ys
es
ar
e
co
mp
ar
ab
le
fo
r
us
e
in
pr
ep
ar
at
io
n
of
pe
ri
od
ic
re
po
rt
s
on
th
e
st
at
us
of
th
e
la
ke
s.
To
en
su
re
th
at
th
e
re
po
rt
s
ad
dr
es
s
th
e
id
en
ti
fi
ed
is
su
es
in
th
e
mo
st
fo
rt
hr
ig
ht
ma
nn
er
,
th
e
ri
gh
t
da
ta
mu
st
be
av
ai
la
bl
e
at
th
e
ri
gh
t
ti
me
an
d
in
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TABLE 2-l
Project Plans
— Project objectives and design
— Number of samples
— Location of sample sites
—
Ty
pe
an
d
si
ze
of
sa
mp
le
s
(g
ra
b,
co
mp
os
it
es
,
ho
mo
ge
ne
it
y,
et
c.
)
— . Data quality objectives
—
Qu
al
it
y
ma
na
ge
me
nt
st
ra
te
gy
(h
ow
qu
al
it
y
wi
ll
be
do
cu
me
nt
ed
)
—
Ap
pr
op
ri
at
en
es
s
of
te
st
pr
oc
ed
ur
es
-
Id
en
ti
fi
ca
ti
on
of
re
sp
on
si
bl
e
Pa
rt
ie
s
Field Operations
—
Sa
mp
li
ng
pr
oc
ed
ur
es
—
Sa
mp
le
ha
nd
li
ng
(p
re
se
rv
at
io
n,
sh
ip
pi
ng
,
su
bm
is
si
on
)
~
Do
cu
me
nt
at
io
n
(9
.9
.
lo
ca
ti
on
s,
re
sp
on
si
bi
li
ti
es
,
et
c.
)
—
Eq
ui
pm
en
t
(u
se
,
ma
in
te
na
nc
e,
ca
li
br
at
io
n)
-
Fi
el
d
me
as
ur
em
en
t
pr
ot
ed
ur
es
Laboratory Operations
~
An
al
yt
ic
ai
pr
oc
ed
ur
e
se
le
ct
io
n
(a
pp
li
ca
ti
on
,
sp
ec
if
ic
it
y
an
d
ruggednessi
— Reagents and supplies
—
Bl
an
k
co
nt
ro
l
an
d
in
te
rp
re
ta
ti
on
—
Ca
li
br
at
io
n
co
nt
ro
l
an
d
in
te
rp
re
ta
ti
on
—
Pe
rf
or
ma
:e
ev
al
ua
ti
on
s
(r
ep
li
ca
te
s,
re
co
ve
ry
)
—
St
af
f
tr
ai
ni
ng
an
d
pr
of
ic
ie
nc
y
—
Ac
cu
ra
cy
(s
pl
it
sa
mp
le
s,
st
an
da
rd
re
fe
re
nc
es
,
in
te
rl
ab
or
at
or
y
checks)
Da
ta
Ma
na
ge
me
nt
Op
er
at
io
ns
—
Si
te
id
en
ti
fi
ca
ti
on
in
fo
rm
at
io
n
—
Sa
mp
le
id
en
ti
fi
ca
ti
on
in
fo
rm
at
io
n
—
Fi
el
d
in
fo
rm
at
io
n
(p
hy
si
ca
l
an
d
ch
em
ic
al
ch
ar
ac
te
ri
st
ic
s)
—
An
al
yt
ic
al
in
fo
rm
at
io
n
—
Qu
al
it
y
co
nt
ro
l
in
fo
rm
at
io
n
Qu
al
it
y
Ma
na
ge
me
nt
Op
er
at
io
ns
—
Va
li
da
ti
on
of
co
nt
ro
l
li
mi
ts
—
De
fi
ne
d
qu
al
it
y
co
nt
ro
l
pl
an
—
Qu
al
it
y
co
nt
ro
l
do
cu
me
nt
at
io
n
—
Re
tr
ie
va
l
an
d
as
se
ss
me
nt
of
da
ta
qu
al
it
y
—
Au
di
t
me
ch
an
is
ms
(p
ro
gr
am
s,
pr
od
uc
t,
sy
st
em
)
External Validations
— Split samples
—
In
te
rl
ab
or
at
or
y
co
mp
ar
is
io
n
st
ud
ie
s
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 the right format. These requirements dictate a particular end product of the
data handling exercise, which means that consideration must be given to the
models, graphs, tables, and other particulars regarding the presentation of
the information. These requirements, in turn, dictate how data must be
entered into the data management system.
The data and information requirements, which are necessary for the
development of good reports, strongly imply the desirability of a single data
management system, e.g. a computer, operated under the auspices of a single
entity.
Since there is a need to manage these data, in order to meet the
requirements of the Plan and of the Agreement, and since the IJC is the only
entity whose mandate encompasses the entire Great Lakes Basin, it logically
follows that the IJC should have the responsibility for, and the means to
manage data in the most cost efficient manner.
In order to establish what the Plan requires in terms of data management,
the Surveillance Work Group feels that there is an urgent need to identify a
person or persons to assemble information about what management systems are
presently in place in the jurisidctions, how data are exchanged, how well the
exchanges work, and present procedures for reformatting data. The plethora of
management systems, many of them manual, especially for fish and biological
data must be addressed.
Finally, overall coordination and oversight is also essential for the
successful implementation of the Plan, as is coordination and oversight of all
aspects of quality assurance. Effective coordination and oversight must
address integration, quality assuranceand data validity, and data management
and availability. These are essential, in order to allow for proper
interpretation and use of data. Further, mechanisms for such coordination and
oversight must be in place before the activities called for in the Plan go
forward. This will be the responsibility of an appointed quality assurance
coordinator employed by the Parties in cooperation with the IJC Regional
Office staff in Windsor.
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